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ABSTRACT PAGE

' This document defines in detail the Calibration/Certification

Record System used within the Launch Systems Branch. Instruce
tions for filling out the Cal/Cert Record card (S-514-95-4)
and associated forms are included in the document.

An explanation is given of the Electric Accounting Machine
(EAM) and Electronic Data Processing Machine (EDPM) operations
supporting the Cal/Cert Record System including all reports
generated., Edit routines associated with this system and the
corrective action is fully explained.

It is recommended that Measurement Control Laboratory personnel
responsible for the operation of this system become thoroughly
familiar with the contents of this document.

KEY WORDS

Alpha Error List

Cal/Cert Card Keypunch

Corrective Action Master Tape

Data Numeric

Error Conditions Overdue Report

Computer Record Control

Calibration Certification

Advance Due Report Status Code

Error-Risk ' Certification Tolerance
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PREFACE

This document defines an Electronic Data Processing Machine
(EDPM) Records System for the Calibration/Certification (Cal/
Cert) of measurement equipment, which fulfills requirements for
equipment accountability, evidence of periodic recertification
and control of recertification cycles. Reports generated by
this system are published at scheduled intervals to provide
statistical data for specific items and/or types of measuring
equipment.

Record forms which may be used to supplement the machine records
are fllustrated in this document. These supplementary record
forms may be used to record detail calibration data, and/or to
initiate and wmaintain validation periods.

To enter an item of equipment into the EDPM Record System, a
handwritten Cal/Cert Record card is initiated by the Measurement
Control Laboratory. This Cal/Cert Record card establishes
identification and location, indicates conditions found during
the initial Calibration/Certification, and schedules the next
due date for recertification for each item of equipment. Sub-
sequent Cal/Cert Record cards are pre-punched with the identifi-
cation information and require entries only for the conditions
found during the current recertification.

All details for use, maintenance and control of the Cal/Cert
Record System are contained in section 4 of this document.

The codes contained herein are used to reduce information such
as manufacturer's name, equipment nomenclature, and other data
to a size acceptable to the EDPM card.

Information herein applies to the.calibration of generai purpose
commercial measurement and test equipment, calibration aids,
special tests systems, and personal tools.

Measurement and Test Equipment Calibration Procedures (MTECP)
and Cycle Periods (Calibration Intervals) listed in this
Document (D5-12620) are authorized for use within the Launch
Systems Branch. Equipment not listed in this document may be
calibrated per the MTECP listed in D2-5378-1 and certified for
the applicable period listed therein.,
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1.2

l.4

DEFINITIONS

CALIBRATION/CERTIFICATION RECORD CARD, S~514-95-4

The card that {s used to record recertification of
measurement and test squipment,

CODE

The combination of letters, numbers and/or characters
used to reduce names, nomenclature and other data to

a length determined by the space restrictions of the
Cal/Cert Record Card and Certification & Repair Record
Card.

DEFECT

A deviation from specified standards of configuration,
workmanship, or calibration.

RISK DEFECT

An out-of-tolerance condition affecting the indicating
or output parameters of the equipment, which have not

been formally noted (via a Defective Tag or Unplanned

Event Record) and would not be readily apparent to the
equipment user.

HISTORICAL CARD

A completed Cal/Cert record card, retained by the

initiating organization for the minimum period of

time specified by this document; Reference Section
2.0,

CAL/CERT REPORTS

Reports published from data contained in the Cal/Cert
Record Card; details of these reports are contained in
Section 3.0 of this document.

DATA PROCESSING GROUP

The sub-section of the Finance Department having

responsibility for processing the Cal/Cert Record
card,
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1.10

1.12

SUPPLEMENTARY RECORD

A form used by the Measurement Control Laboratories to
record additional calibration data. An example of a
Supplementary Record is the Certification and Repair
Record, U3-4239-1000. Control, fillout, and disposition
of this form is contained in this document.

CARD-FIELD

A titled area of the Cal/Cert card which contains
specific data.

CARD BLOCK

A space within a field which will accept the single
entry of a letter, number, or character,

ALPHA/NUMERIC

Terminology used to indicate that either letters and/or
numbers may be used in a specific field or block of the
Cal/Cert Record card.

CALIBRATION

Comparison between measuring equipment, one of which is

a standard of known accuracy, to detect and to correlate
or adjust any variation in the accuracy of the measuring
equipment being compared.

CALIBRATION AID

A Boeing fabricated device used with commercial measure-
ment standards for the purpose of commercial measurement

= - 8 - o PPN . - *
and test equipwmsnt calibraticn.

CALIBRATION CYCLE (CERTIFICATION INTERVAL)

The maximum period of time that the equipment may be
used before it is due for recalibration, expressed in
production days.

CERTIFICATION
The act of designating that standards and measuring

and test equipment have been calibrated and meet
established requirements.

REV. SYM.
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1.19

1.20

1,23

MEASUREMENT AND TEST EQUIPMENT (MSTE)

All types of instruments, equipment and devices
possessing the capability to measure, test, control,
establish, evaluate, verify, or record any physical,
electrical, electronie, or propagational preperty

or attridute,

MEASUREMENT AND TEST EQUIPMENT CALIBRATION PROCEDURE
(MTECP)

A logically sequenced statement of the measurements,
tests and/or adjustments to which measurement equipment

must be subjected, to assure that the accuracy and
functional capabilities meet established requirements.

PERIODIC CERTIFICATION

Calibration and certification performed at scheduled
intervals.

SPECIAL TEST SYSTEM

An assemblage of test and measurement equipment and
support equipment operated together as an integrated
system to conduct a specific test or series of tests.

PROPERTY NUMBER PREFIX

The group of letters or numbers that preceed a property
number. (e.g., BAC, NASA, NASA-X, etc.)

HIGH ERROR-RISK LEVEL

An instrument will be considered as having a high
error-risk level when the number of risk defective
indications exceed 2.5 ¢+ 1N, N represents the
number of completed calibrations.

LOW ERROR-~-RISK LEVEL

An instrument will be considered as having a low
error-risk level when the number of risk defective
indications is less than the sum of -2.5 +¢ « 1N,
ACCEPTABLE ERROR-RISK LEVEL

The error-risk level will be considered as acceptable
when it is nefither high nor low.
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le28 MINIMUM AND MAXIMNUM CYCLES

|
|
|
The Layach Systems Branch minimum and maxisum
recertifications cycle is twenty and four hundred |
and eighty productions days respectivelys The |
enception is that sguipment selibrated aiid certis
fied by The Doeing Metreleagy Labervatories at
Seattley
|
|

R Y
——

1328 CERTIFICATION TOLERANCE

1 A deviation limit to which an instrument is certified
i for the duration of the recertification cycle. This
limit, while normally the same as the manufacturer's
tolerance, will deviate from that tolerance when
experience indicates that a more practical tolerance
1 ‘ should be applied and may omit factors not pertinent
to the Boeing usage of the equipments
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) 1.0 RECORD SYSTEM USE AND CONTROL

Organizations in the Boeing/Michoud and Boeing/
Huntsville, Launch Systems Branch complex using
the Calibration/Certification Record S{lt.l will

inttiate, MALRtain and handle she Caiibratien/
Certification Record Card (8-514-95-4) {in

accordance with instructions and codes as described
herein.

‘T‘ﬁl_: il .

; Application of the Calibration/Certification Record
System will be monitored by the Quality and Reliability
Assurance - Reliability Data Center (5-3329).

Retention of completed Calibration/Certification

i Record cards will be at the discretion of the

8 Measurement Control Laboratory (5-3332). The cards
may be retained for as long as a useful purpose is
served. A six week minimum retention period is
suggested.

4
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1.2

REPORTS

Reports derived from the Calibration/Certification
Record System are as follows:

ADVANCE DUE NOTICE

Published weekly, to reach the owning shops each Monday,
it lists the items of equipment which will require re-
certification the following week. The report is broken
down by owning shop and routed to the applicable using
organizations.

The report acts as the initiating notice to the owning
shop for the routing of the specified equipment to the
Measurement Control Laboratory, and by the Measurement
Control Laboratory to forecast weekly work loads.

A copy of the complete report is sent to the Measurement
Control Laboratory (5-3332), Fabrication and Assembly
(5-3356), Quality and Reliability Data Center (5-3339)
and the NASA Quality Analysis Branch.

ADVANCE~OVERDUE SUMMARY SHEET

This summary is published in conjunction with and will
appear at the beginning of the advance due notice. It
lists the total number of items by Functional Class
coming due for re-certification that appear in the
advance due notice. The summary sheet also lists the
total number of overdue items. *

OVERDUE NOTICE

Published weekly, to reach the owning shops each Monday,
it liete the items of equipment which are fifteen pro-
duction days or more past due for re-certification.

The report is broken down by organization number and
routed to the applicable using organization. Equipment
listed in this report is reported each week up to a
maximum of three weeks. If the equipment status doesn't
change within the three weeks, it will automatically be
deleted from this report. .

REV. SYM.
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h ~. 1.3 (COntinuod‘)

The owning shop which has equipment appearing on the
overdue notice report, is responsible for the equipment
being certified or the status changed 1.e., retired,
transferred, storage, etc., by the Measurement Control
Laberatory,

To insure that an item of equipment is deleted from the
overdue report the following procedure must be followed:

The equipment must be delivered to the Measurement
Control Laboratory where it will be certified or
status changed wvhichever is applicable. If the
equipment is certified a Cal/Cert Record Card is
initiated, the Cert Date (production day the i{item
is certified) is entered into the card. The card
s is then submitted into the system and the next due
date is calculated by the computer, thereby changing
the overdue date and entering the new date on the
master tape. This in effect deletes the item from
the overdue report. The same procedure is used
when changing the status of equipment.

A copy of the complete report is sent to the Measurement
Control Laboratory, Fabrication and Assembly, Quality and
‘ Reliability Data Center and NASA Quality Analysis Branch.

l.% MONTHLY SUMMARY

Published the last Thursday of each month to reach the
Measurement Control Laboratory the following Monday.
Lists the total number of items certified during the
previous month, the total cost of repair parts and
total time expended on certification/repair.

Sttt st

‘ This report can be used to forecast man power, to
determine repair cost, as a basis for budget analysis,
and calibration cycle adjustment.

A copy of the complete report is sent to the Measurement
Control Laboratory, Quality and Reliability Data Center
and the NASA Quality Analysis Branch.
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SECTION — 5~ [PAGE
$-406-65-35 ORIG. 1/64




1.8

QUARTERLY INVENTORY

Published the last Thursday of each quarter year to

reach the owning shops the following Monday. Lists

all measurement and test equipment for which records
are kept by the Cal/Cert Records Systenm.

This report is utilized by the Measurement Control
Laboratory personnel when submitting a R/C handwrite
card to insure that the handwrite data is exactly as
it appears in the report.

The report is broken down by owning shop, manufacturer
and model number and routed to the applicable organi-
zations. A copy of the complete report is sent to the
Measurement Control Laboratory, Fabrication and Assembly,
Quality and Reliability Data Center, and the NASA Quality
Analysis Branch.

OUTPUT PERFORMANCE

Published the last Thursday of each month, as a listing
by Functional Class. The report includes the total time,
cost, number of items, time per item, cost per item,
number of certifications, time per certification, and
cost per certification for the month by Functional Class.

This report is used in conjunction with the Advance
Summary Sheet. It provides valuable information
regarding the overall performance of the Laboratory
and provides a useful management tool to the Measure-
ment Control Laboratory.

A copy of the complete report is sent to the Measurement
Control Laboratory, Reliability Data Center and the NASA
Quality Analysis Branch,
EQUIPMENT ACCOUNTABILITY

Published bi-monthly listing all items of equipment in
the inventory by Functional Class.

The report is broken down as follows:
a. Major total on Functional Class;

b. Intermediate total on Nomenclature and Manufacturer;
€. Minor total on Model Number.

REV. SYM.

$-406-65-58 ORIG. 1/684

D

SOEINEG| No. D5-12620

SECTION 4 l PAGE




1.8

(Continued)

This report provides the Measurement Control Laboratory
with a ready reference to determine number of standards
required, provides an inventory on Models and enables
the Laboratory to determine spare parts reguirements,

A copy of the complete report is sent to the Measure-
ment Control Laboratory, Reliability Data Center and
the NASA Quality Analysis Branch.

ADDITIONAL REPORTS

Request for other than normal distribution reports shall
be submitted to Quality and Reliability Assurance -
Reliability Data Center (5-3329).

The Calibration/Certification System has been designed
to provide as much computer control over the calibration
and certification of measurement control instruments at
Michoud and Huntsville as was possible. Reports from
the System are run at predetermined intervals of time
and determined by the needs of the Measurement Control
Laboratory and Owning Organizations. However, the
System is sufficiently flexible to allow independent
re-runs of all reports when desired.

The System was designed to allow maximum utility of
reports derived from the System. '

Additional reports can be added to the Syaten‘or old
reports deleted or modified with no effect on the up-
dating process or other independent reports,
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\ SECTION &
. GENERAL RULES - CAL/CERT RECORD CARD
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1.0

2.0

HANDLING OF THE CAL/CERT RECORD CARD

a)
d)

e &0
-t

Keep the cards clean and dry;

Torn, frayed, wrinkled, oil-soaked, spotted or
mutilated cards must be replaced with new hand-
write cards;

De not use correction tape on cards;

Do not put staples thru cardsj}

Do not place paper clips on the cards}

Use rudbber bands only to bundle the cards together.

HANDWRITE PROCEDURE

A black number 2 1/2 pencil should be used for filling
out the Cal/Cert cards. Corrections to pre-punched
cards must be made in red pencil. Red pencil will not
be used on handwrite cards,

All handwritten entries must be accurate and legible.

USE OF LETTERS, NUMBERS, AND CHARACTERS

Print the letters D, G, I, O, P, S, U, V, and 2 as
shewn below!

a)]:) note overshoot;

b) G avoid confusion with number 6;

e) ] avoid confusion with number 1;

d)’Ea, avoid confusion with numeric zero "0";

e) P note overshoot;

£) E; avoid confusion with number 5;

g) Ll note the tail, avoid confusion with letter V;

h)\V/ note sharp vertex, avold confusion with letter U;

1) Z note the cross, avoid confusion with number 2.

REV. SYM. D
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g . | 3.0 (Continued)

‘ J) A1l digits from "O" to "gn may be used. Print the
I numerical zero and two as shown below:

(not® Biasdh)j}

|

| T

§ | 1) 0 (zero) to avoid confusion with letter ¢
{‘ #) 9 aveid confusien with the letter §.

| k) The following special characters are permitted.
i Print as shown below:

f 1) Dash —

g 2) Slash/
h 4.0 CORRECTIONS AND/OR DELETIONS
When a correction to the pre-punched information in the

card is necessary, only the fields to be changed will be
filled out, using red pencil.

Additions to a pre-punched card will be handled in the
same manner as corrections.

Deletions of a record from the Cal/Cert system shall be
. accomplished by entering a "D" in block 77.

5.0 PROCESSING OF COMPLETED CAL/CERT RECORD CARDS

Flow charts depicting the Cal/Cert Record System are
shown on pages 4, 5, and 6. *

The Measurement Control Laboratory will mail the com-
pleted cards, each work day, to Finance Data Controls
(5-1520), Mail Stop LR-80.

Data Processing Unit Records (5-1520) will keypunch
and verify the original work cards daily and reproduce

into 5081 cards which are used for the computer input.

The reproduced 5081 cards are sent to the Slidell
Computer Center daily for the card to tape conversion.
This tape is merged with the master tape daily on H-800
computer which creates a new updated master tape and the
advance and error card tape. The advance and error card
tape through the H-400 computer produces the advance and
error cards and the daily update error list. The cards
and error list are sent to the Measurement Control Lab.
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i

; h 5.0 (Continued)

i Individual report tapes are created from the master

, tape through the use of a Report Generating Systenm.

' The required reports are printed out from the report

1 tapes through the use of an H-400 Program and sent to
the Data Processing Control Group (5-1520) for distri-
bution.

L
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FUNCTIONAL CLASS-BLOCKS 1 THRU 6

The Functional Class {s a six-digit numerical code

indicating the function of measurement and test

equipment.

Refer to section 10 for the Functional Claas Codes.

Functional Class Code entries must have all six blocks
The Functional Class entry must be

compatible with the Nomenclature Code shown in Blocks
17 thru 22 on the card.

filled 1 thru

Examples:

Ammeter - Digital A.C.

o
- 2

21012

3i4]s5

8
¢

Note:

Flowmeter -

Gas Turbine

5

(v

2

2

o ;;|o
'

codes "B", "D", or "E" are used.

PROPERTY NUMBER - BLOCKS 7 THRU 16

Changes to this field are not permitted

Entries must be made in all ten blocks of this
Property numbers of less than ten digits shall
justified with zeros before.

For card filing purposes the property na. will

as follows:

Examples:

NASA, BC, GSE

M/C

Personal

<
«

-10

AL

[£ 3

(o]

16

O

1o

® O
* O

o

4|3

131

R

5

|

6

(1

(R

3)

o [~ o

3

°Q
S

<

/

12

-1S

13 | 14

"w

l

1]

1
(1)
(2)
(3)

Employees'

clock no.
First letter of last name.
Individual tool no.

when status

field.
be right

be dashed

REV. SYM.
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| @' 2.0

k! . 3,0

(Continued)

‘The Property Number assigned by the Property Accounting

Office (Finance) shall be used for iall accountable equip-

mentes Exceptions to this rule apply to non-accountable

property, or sub-assemblies of properly identified equip-
ment which will be assigned a "Neasurement Control) Number®
by Measurement Control persennel,

VNOTE: Changes to this field are not permitted vhen

status codes "B", "D" 6 or "E" are used.

NOMENCLATURE - BLOCKS 17 THRU 22

The Nomenclature Code consists of a three to six alpha
character abbreviated term, which provides an acourate
description of the equipment. '

Each Nomenclature Code listing is related to a specific
Functional Class Code., The Nomenclature Code entered in
this field must agree with the appropriate Functional
Class code as listed in Section 10.
Entries in this fileld will be left justified, space after,
Examples: -

Ammeter Digital A.C. Flowmeter - Gas Turbine
A IMIM|IDIA FilL | |G|T £?I
L2 1780 2 | Qo | LZ1 28 | 42 | a0 | 2/

Refer to Section 9 for assignment of new codes.

NOTE:t Changes to this field are not permitted when
| status codes "B", "D"{ or "E" are used.

OWNER CODE - BLOCKS 23 AND 24

The Owner Code is estadblished by the Finance Department
to show equipment accountability. This code is derived
from the prefix on the property number,

_Owner codes are listed in Section 9.

This field shall consist of two numerical entries,
Ethple:

BC(BAC) Boeing Owned } Employee - Owned

. A;; las kY4 !

NOTE: Changes to this field are not permitted when
status codes "B", "D", 6 or "E" are used.

S et e e e e
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5.0

MODEL NUMBER - BLOCKS 25 THRU 40

This f}eld is a multiple use area for showing detailed
information abopt the item being certified.

Instruments having specific model or type numbers wiil
be so indlicated, baginning in Bloek 28. Left justiry
space after, i

Equipment with no model or type number may have the
equipment range indicated in this field. Use only the
basic units of measure, i.e., PSI (Pounds Per Square
Inch); F (Fahrenheit); C (Celsius); IN (Inch); LB
(Pound); FT (Foot); Hz (Cycle) etc.

Example:

Pressure Gage 0-2000 PSI

o[-0l ololP[sTT §

Rb| 26|27 | 28| 29| 80" LIRET A EY]

Whenever possible, the equipment manufacturers serial
number will be entered in this field,

Example: A Hewlett-Packard Model 524C with Manufacturers
Serial Number 1735,

E:Tzqif SIM[ITTT3T5 |
§126129 |26 |27] 80|81 |32]33]3¢ las]3e J8 13 ‘st o

Note: To separate items of information, skip one
block, leave block blank.

Changes to this field are not permitted when
status codes "B", "D", or "E" are used.

REV. sYM. _D___ SOEING | No. D5-12620
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6.0 STANDARD -~ BLOCK 41

Std., Code

a) I
b) J
c) K

A single-digit alphabetical code identifying the measure-
ment standard category in which the equipment belongs.

The definition of the various standards are:

Definition

Inventory Control Only: Used when
one of the following conditions
applies:

1) The device is used to indicate
mere presence or direction of
flow, force, etc., and is never
used to measure the amount of
intensity of any indicated
value.

2) The device is used to show a
function in a test system but
has no effect on the end result.

3) The device is not used for any
-type of test but accountability
is desired.

Class "B" Secondary Standard: The
second highest group of Standard
Measurement and Test Equipment
maintained by Boeing. These
standards are certified periodically,
directly or through a precise com-
parison, with Class A Standards
maintained by the Quality Control
Primary Standards Unit. Class "B"
Standards shall be maintained in a
suitably regulated environment, by
and in the custody of the Quality
Assurance Measurement Control
Laboratory.

Class "B" Measurement Standard: All
equipment owned by or in the custody
of the Quality Assurance Measurement
Control Laboratory, which is used
either directly or indirectly to
determine the acceptability of other
measurement standards or measurement
and test equipment,

REV. SYM. .0
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d)

e)

f)

Note:

6.0 (Continued)

L

Class "B" Support Equipment: All
equipment owned by or in the custody
of the Quality Assurance Measurement
Control Laboratory, which {s not used
either directly or indirectly to
determine the acceptability of other
standards or measurement and test
equipment.

Class "C" Equipment: General purpose
measurement and test equipment used
for determining or verifying product
parameters or attributes.

Class "C" Support Equipment: All
equipment required for the support

of the Class C equipment, as defined
above, which is not used either
directly or indirectly in determining
or verifying product parameters or
attributes.

Changes to this field are not permitted where
status codes "B", "D", or "E" are used.

7.0 MANUFACTURER - BLOCKS 42 THRU 47

The manufacturers code consists of a six-alpha
character abbreviation of the equipment manufacturer's
name and may be found in section 10.

Refer to section 10 for assignment of new codes.
The Manufacturers Code will be entered exactly as shown

in this document.
in Block 42, left justify space after.

All entries for this field must begin

Example:

Bausch and Lomb Optica}] Co. Boeing Co.

BIA]| L M| B BlA|C

42} 43| 44 [ HE | 44 (47 w2 | 43| ny |46 4ol
Note: Changes to this field are not permitted when

status codes "B", "D", or "E" are used.

REV. SYM. D
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8.0

CALIBRATION DOCUMENT - BLOCKS 48 THRU 53

The calibration document is a three to six-digit
alpha/numeric code which designates the calibration
certification procedure or RDR number.

Calibration Dooument codes will be found in section l0.

All entries in this field must begin in Block 48, left
justify space after.

ﬁ;amz;ei; T2 R [)‘2 ﬁﬂ C?(g

48 4t 1 60| 81]|s2|s3 48 14915015; 2153

Note: Changes to this field are not permitted when
status codes "B", "D", or "E" are used.

OWNING SHOP - BLOCKS 54 THRU S8

The Budget Number of the organization owning the equip-
ment, (that has the equipment on its inventory will be
entered in this field.

Routing of Advance Due Notice and Overdue Notice reports
are fully dependent upon the information contained in
this field.

All entries must begin in Block 54 and are § digits in
length.

Note: On Huntsville owned items enter an "H" in Block
54 and last four digits of Budget Number in
Blocks 55 through 58. On Chrysler swned items
enter "02533". On Rocketdyne owned items enter
"0-0593",

Example: Shop 5-3332 is the owner.
51313112

S lee|sclur] st

Note: Changes to this field are not permitted when
status codes "B", "D" 6 or "E" are used.

REV. SYM.
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10.0 CALIBRATION SHOP - BLOCK 59

A one digit alpha or numeric code identifying the
organization that normally certifies the equipment,

Certification areas employing the Calibration/Certifis
cation Record System applicable to the Launch Systems
Branch are:

Code Designation Location

B Cal/Cert Unit Seattle

F Primary Stds, Unit, Electrical Seattle

N National Bureau of Standards Seattle

0 Primary Stds, Unit, Physical Seattle

5 Measurement Control Laboratory Michoud

6 Precision Inspection Michoud

7 Measurement Control Laboratory Huntsville

11.0 NEXT DUE DATE -~ BLOCKS 60 THRU 62

This field will be left blank. The next due date will
be computer calculated by adding cycles to cert date.
Next due date will be entered into the mew Cal/Cert
Record Card.

12.0 CYCLE - BLOCKS 63 THRU 65

A one to three digit numeric entry indicating the
maximum number of production days allowed before
recertification.

The maximum cycles, for equipment covered by this
document, may be found in section 10.

All entries in this field must be right Justified,
zero before.

Example:
20 Day Cycle 120 Day Cycle
O|IR|O | |20 I
¢3 164 ] o6 63 | ¢4 ] €5
REV. SYm. D BOEINEG|NO. D5-12620
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12.0 (Continued)

Items on inactive status returned to active status enter

cycle in the card.

Note: Changes to this field are not permitted when
atatus codes "R", "pW  op YEW Spre used.

It is imperative that this field be filled as
stated above in order that the computer may
calculate the next due date correctly.

13.0 CERTIFICATION DATE - BLOCKS 66 THRU 68

The production date on which the certification was

accomplished or date that the item was placed in status

"o", "3n, nsm, mgn  mgan.  A}) entries in this field must

be right justified, zero before.

Note: It is imperative that this field be filled as
stated above in order that the computer may
calculate the next due date correctly.

On "C" status, if this fleld does not apply,
leave blank.
14,0 DEFECT - BLOCK 69

The condition of the equipment as received and noted

upon inspection or during certification..

Defect codes are shown on the face of the card.

Note: This field is left blank on status codes nov,
ngn ngn non ncn' and "Dp",

Definitions of the defect codes are:

Code Condition Definition

1l Within tolerance The equipment is within the
accuracy prescribed by the
document or procedure used
for calibration.

2 Out of tolerance The accuracy of the equip-
ment is outside the limits
prescribed by the document
or procedure used for
calibration,

REV. sym. __D BOEINEG | No. D5-12620
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14,0 (Continued)

Code Condition Definition

3 Risk Defective An out-of-tolerance con-
S dition found during re-
calibration which was not
apparent to the equipment
user.

15.0 REPAIR COST - BLOCKS 70 THRU 73

The cost of repair parts, to the nearest dollar.

If the cost of repair parts is less than one thousand
dollars, the entry will be right Justified, zero before.
If repair cost is less than one dollar, fill all four
blocks with zeros.

Example:

Cost $1,042.25 Cost $10.35 Less than §1
10|42 ololilo Ololo|o
70 {1 |72 |73 70 | |72]73 o |w |72 | 73

Note: This field must always be filled except on status
COdes "o"’ "6"' n7n’ "C"' or ND".

16.0 CAL/REPAIR TIME - BLOCKS 74 THRU 76 *

The time required for certification and repair of the
equipment in hours and tenths of an hour (6 minutes =
«1 hour).

Block 76 must always contain the tenths of an hour
figure.

If the 'Cal/Repair time is less than ten hours, enter a
zero in Block 74 and the whole hour in Block 75. If
Cal/Repair Time is less than 6 minutes enter zero's in
Blocks 74 thru 76.

Example:
Time: 1 1/2 Hrs. Time: 22 Hrs. Time: 30 Minutes
Ol 5 R12 |0 ClO| s

7% 78~ |76 7¢ ] 725 |76 ol 78" | 76

Note: This field must always be filled except on status
codes "o", "gn", nwyn_ non  opn npn,

REV. SYM. D BoEINEG| No. D5-12620
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17.0 STATUS - BLOCK 77

Laboratory.

card.

Status Nomenclature

0 Transferred
1 Normal Cycle
2 Overdue

3 Retired

The status of the equipment when received for certifi-
cation or as reassigned by the Measurement Control

§tatus codes and nomenclature appear on the face of the

Status Codes are defined as:

Definition

Equipment transferred or to be
transferred out of the Saturn
Booster Branch and not to be
recertified in the Michoud
Areas again. The production
date the equipment is trans-
ferred will be entered in the
"Cert Date" field, blocks 66
thru 68. Blocks 69 thru 76
and 78 thru 80 will be left
blank;

Equipment received within two
days of the due date printed

in the upper righthand corner
of the card. Blocks 66 through
76 must have an.entry. "Record
Control” blank. Changes to
Blocks 1 thru 65 are permitted;

Equipment received after the due
date printed in the upper right-
hand corner of the card. Blocks
66 thru 76 must have an entry.
"Record Control" blank. Changes
to Blocks 1 thru 65 are permitted;

Equipment to be removed from
active use due to being obsolete,
not reparable, lost or for which
repair is not economically
feasible. Included is employee-
owned equipment whose owner is no
longer employed at Boeing. The
production date the equipment is
retired will be entered in the
"Cert Date" field. Blocks 69 thru
76 must have an entry. "Record
Control"™ blank;

REV. SYM. ..D
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17.0 (Continued)

Status Nomenclature

8 Addition

5 Historical File
Only

6 Permanent
Storage

Definition

Equipment new to Boeing. This
card will be a handwrite card
and all fields will be filled
except "Next Due Date" and
"Record Control" fields. New
equipment that is to go into
Status ”0"’ "5"’ ”6"’ "I orn
"8" will be put in Status &
when it is originally certi-
fied. When the new card is
received the equipment will
then be put in its appropriate
status;

Equipment not subject to
periodic certification, but
wvhich is serviced or repaired
regularly. Block 69 will be
blank and blocks 70 thry 76
must have an entry. "Record

Control" blank. The pro-

duction date the equipment is
put in this status will be
entered in "Cert Date" field.
Changes to Blocks 1 thru 65
are permittedsy

Equipment not used, or subject
to use at extremely infrequent
intervals. The production date
the squipment is put in storage
will be entered in the "Cert
Date" field. Blocks 60 thru 76
and 78 thru 80 will be left
blank. Changes to Blocks 1
thru 65 are permitted. On new
items enter as status 4, leave
Blocks 69 thru 76 blank. Com-
puter automatically puts item
in Status 6;

REV. sYm. D
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17,0 (Continued)

Status Nomenclature Definition

7 Temporary Equipment for which the interval
Storage betwean usage is greater than the

certification cycle, yet it is
known that the equipment will be
used periodically. Also equip-
ment to be held by the Calibration
Shop three or more days for
repair, lack of certification
standards, excessive workloads
and items of equipment sent to
Seattle for certification. The
production date the equipment is
put in storage will be entered in
the "Cert Date" field. Blocks

69 thru 76 and 78 thru 80 will be
left blank. Changes to Blocks 1
thru 65 are permitted;

8 Hold Equipment not to be put into use
immediately after calibration.
Equipment will be dated, for
normal cycle prior to use. When
the equipment is issued a "C"
will be entered in Block 77 and
the production date of issue will
be entered in '"Cert Date" Field.
The "EDP Due Date" (three times
normal cycle or 120 days, which-
ever is the least) is added to
the Cert Date by the computer to
form the Next Due Date;

Changes to Blocks 1 thru 65 are
permitted. Blocks 66 thru 76
must have entries :

9 Unscheduled Equipment received for certifi-
Certification cation more than two days prior

to the due date.printed in the
upper right hand corner of the
card. Blocks 66 thru 76 must
have an entry. "Record Control"
blank. Changes to Blocks 1 thru
65 are permitted;

REV. SYM. .2 BOEING| N0, D5-12620
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17.0 (Continued)

Status Nomenclature

B R/C Handwrite
(Status 9)

c Change Col 1-65
Only

D Delete Itenm

Definition

To be used when the pre-punched
card has not been received or
card is lost. Will be used
only on unscheduled certifi-
cation (Status 9). Property
Number Blocks 7-16, Owner Code
Blocks 23-24, Calibdration Shop
Block 59, Status Block 77 and
Record Control Blocks 78-80

must be entered.

Note: Changes to Blocks 1
thru 65 are not permitted.

This code will be used when
a change to Blocks 1 thru 65
is necessary between cycles,

Exception: Should a change

to "Due Date", Blocks 60 thru
62 be required, "Cert Date"”,
Blocks 66 thru 68 must have

an entry. The "Due Date” will
be computer calculated and
entered in the new card.

When it is necessary to remove
all information on the master
record from the system.
Changes to Blocks 1 thru 65
are not permitted.

Note: When item is deleted
record is taken out of active
participation in the reporting
process of the system. The
information remains on the
master file and is included

on the following monthly
summary report after which

it is deleted from the master
file. Reactivation of the
item is possible by submitting
card under "E" status providing
it is done before the summary
report is run, last Thursday
of each month,
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17.0 (Continued)
Status Nomenclature Definition
E R/C Handwrite When a pre-punched card is lost
oer has not beein redeived; &
handwrite eard will be prepared
completing the following fields
only. Property Number CC 7-16,
Owner Code CC 23-24, Calibration
Shop CC 59, Status CC 77 and
Record Control CC 78-80. The
true status of the equipment
will be entered in Block 59.
Note: Changes to Blocks 1 thru
65 are not permitted.
18.0 RECORD CONTROL - BLOCKS 78 THRU 80
A three character alpha/numeric code uniquely assigned
and computer controlled for the purpose of record
location on the Cal/Cert master file taps.
Example:
o0}l o| o|lA
78 | 79|80 78 | 719 | 80
19.0 TECHNICIAN BLOCK
This block will contain the stamp of the individual who
certifies the equipment.
20.0 INSPECTOR BLOCK
This block will contain the stamp or initials of the
individual who processes the Cal/Cert Record Card.
21.0 REMARKS
This area may be used at the discretion of the
Measurement Control Laboratory.
REV. SYM. .2 BOEINEG| N0, D5-12620
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SECTION 6

ERROR CONDITIONS

REV. sYm. D SOEING | No. D5-12620

l PAGE 1

$-406-63-29 ORIG. 4/68




1.1

l.2

ERROR DETECTION METHODS

The three methods of detecting errors in the
Calibration/Certification System are as follows:

ERRORS DETECTED BY KEY PUNCH AND KEY VERIFY OPERATORS

Handwrite errors on the Calibration/Certification punch
card document may be detected during key punch. These
errors normally are the result of incorrect format.

Example: Card would be rejected if Block 41 "STD" was

“blank. These error cards will be separated from

accepted documents, so indicated and returned to the
Measurement Control Laboratory for correction.

Corrective Action

Refer to section 5.0 of this document for correct
format, make the necessary corrections on original
card and resubmit the card.

EDIT ERRORS

After key punch and verify operation, the reproduced
5081 cards are checked for errors on the H-800 card
edit program prior to the updating. Should errors be
detected during this program a card is produced with
"ERR" interpreted in the "Due Date" field of the card.

Corrective Action -

Check the error listing for description of error, refer
to Paragraph 2.0 for error condition, resubmit card in
accordance with corrective action listed.

PROBABLE ERRORS AND CORRECTIVE ACTION

During the computer update program the cards are again
edited for possible errors. A printout of these errors
will be sent to the Measurement Control Lab for card

- correction.

Error conditions associated with the Cal/Cert Update
process and the form in which they will appear on the
error printout are explained as follows:

REV. SYM.
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2.1

2.1.1

| 2.2.1

R/C BLNK STAT NOT 4 Indicates that a transaction
card with a blank record control
field has been encountered and

. rejected because status code was
other than a "a",

Corrective Action

There are two possible sources of this error. (1) Key
punch may have failed to pun¢h the record control number
into the 5081 card created from the Cal/Cert work card.
(2) A new item was entered into the system under a status
other than a "u4", Locate the error card, if source (1)
enter the error card under a status "E" and handwrite the
record control number for this item. If source (2)
resubmit the error card under a status "4" and copy from
the error listing all information not interpreted at the
top of the card.

ALF "O" IN R/C FIELD An illegal alpha "0" has been
punched in the Rec. Cont. field
for a numeric zero.

Corrective Action

There are two possible sources of error. (1) Key punch
may have punched an alpha "O" instead of a numeric zero.
(2) If an "E" or "B" status the handwritten R/C may have
contained a slashed zero (#) symbol for the alpha "O",.
Determine the source of error, resubmit-the error card
entering all information appearing on the error listing
that is not interpreted at the top of the error card.

COL. 69-76 NOT BLANX Indicates that entries in these

columns are iilegal when used
with the status code entered on
the card.

Corrective Action

Refer to the Section 5.0 of this document for the
correct format of the status code that appears on the
error listing, resubmit the error card in the correct
format.

CERT DATE NOT NUMER The "Cert Date" field contains a
character other than numeric with
a status code that demands numeric
information in this field.

REV. SYM.
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2.5

2.6,.1

Corrective Action

This error is usually the result of a numeric field
being left blank. Refer to section 5.0 of this
document for instructions on the correct format for
the status code that appears on the error listing.
Lecate the error card and make all entries that
appear on the error listing but do not appear on
one of the two lines at the top of the error card.

INVALID OWNING SHOP The first character in this
field is not a zero (0), five
(5) or an "H",

Corrective Action

The first character of Owning Shop must be changed to
a "o", "5" or "H", Resubmit the error card with all
information on the error listing not interpreted at
the top of the Cal/Cert error card.

NEXT DUE NOT NUMER The next Due Date field contains
a character other than numeriec
with a status code that demands
numeric information in this
field.

Corrective Action

This error results from a status "C" with blank Cert
Date field. The computer picks up the Next Due Date
from the input card, hence if Next Due Date is not
numeric the error will occur. Resubmit the error
card with a numeric next due date.

CYCLE NOT NUMERIC The cycle field contains a
character other than numeric
with a status code that demands
numeric information in this
field.

Corrective Action

Same as Paragraph 2.4,

DEFECT NOT 1, 2 OR 3 The entry in the defect field
is not a1, 2 or 3,
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2.8.1 Corrective Action
This error results from an entry in the defect field
other than a 1, 2 or 3 on status codes 1, 2, 3, 4, 8
or 9, Resubmit the error card with the correct defect
code.

2.9 C/RP COST NOT NUMER Calibration Repair Cost field
contains a character other than
numeric with a status code that
demands numeric information in
this field.

2.9.1 Corrective Action

Same as Paragraph 2.4,

2.10 CL/C TIME NOT NUMER Cal/Cert Repair Time field contains
a character other than numeric with
a status code that demands numeric
information in this field.

2.10.1 Corrective Action

Same as Paragraph 2.4.

2.11 FUNCT CLS NOT NUMER This message indicates that the
Functional Class field contains
a character other than numeric,

2.11.1 Corrective Action

Change the character to numeric and resubmit the error
eard with all information on the error listing not
interpreted at the top of the Cal/Cert error card.

2.12 DUPLICATE CARD DOCU Indicates that two or more cards
have been submitted on one item
for the same updating run.

2.12.1 Corrective Action

If the two cards on the error listing are identical
destroy one of the error cards and resubmit the other.
If the two items are different contact the Systems
Analyst. This is a serious problem that indicates two
or more items have the same record control number and
are sharing the same position on the master tape.

REV. SYM. D LBOEING|NO. D5-12620
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2.13 REC NOT ON MSTR FILE 1Indicates that this item (Rec.
Cont. Number) did not have a
master record on tape.

2.13.1 Corrective Action

This ecould be due to key punch errer on a handwritten
R/C, or that a record was dropped from the master file,
Contact the Systems Analyst.,

2.14 R/C HANDWRITE ERROR Indicates that identifying
information in Blocks 1-40 was
not matched with the master file
record when a status "B" or "E"
was used.

2.14,1 Corrective Action

Indicates that the R/C handwritten on this item was
recorded incorrectly or that the information on the
input card while correct may have been mispositioned.
Could also mean that two different items have the

same R/C assignment. In this case contact the Systems
Analyst. If it is a result of incorrect handwritten
information or recording of the R/C; resubmit the
error card with the corrections.

2.15 DELETE INVALID Indicates that the identifving
information in Blocks 1-40 was
not matched with the master
file record on a status "D"
code.

2.15.1 Corrective Action

When a deletion is invalid it is usually because the
input card was handwritten and not copied exactly as
it appears on the master file. It could also result
from an attempt to change a field in Cols. 1-40 on a
status "D", This error could also result from two

or more items having the same R/C in which case the
Systems Analyst should be contacted. Resubmit the
error card with the correct information in Cols. 1-u40
in the case of a handwrite error.
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2.168.1

2.17

2.17.1

DELETED FROM MASTER This condition does not indicate
an error but rather informs the
Measurement Control Laboratory
that an item has been deleted
from the master file.

Corrective Action

None

MASTER FILE ITEM This message does not indicate
an error but rather identifies
the master file item associated
with error messages as stated in
Paragraphs 2.13 and 2.1u4,

Corrective Action

None

Items that appear on the error listing will also appear
in the Cal/Cert Record card output from the update
process. These "error cards" will be identified by
"ERR" interpreted in the Next Due Date field of the
Cal/Cert work card. All corrections should be made on
these cards as soon as possible.

It is obvious that all possible sources of error can

not be listed or anticipated in this document. Certain
conditions will occur from time to time *that will require
the assistance of the Systems Analyst. However, the
system is sufficiently flexible to allow many conditions
to be corrected by manipulation of the status codes and
dummy entries in certain of the data fields. It is
therefore imperative that the user of this system become
thoroughly familiar with the contents of this document.
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SECTION 7

. INSTRUCTIONS FOR PREPARATION OF
‘ CALIBRATION RECORDS FORMS

D
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1.0 CERTIFICATION AND REPAIR RECORD
The Certification and Repair Record, U3-4239-1000, may
be used in conjunction with and as a supplement to the
Cal/Cert Record Card. Additional information such as
repair, adjustmeiit 4hd ealibration of speeifie equips=
mant, may be recerded on this form.
The use, control, and disposition of this card will be
at the discretion of the initiating organization.
a) The following description of entries are cross-
referenced with the form fllustration shown on
page 4,
Entry No. Title Description
1 Manufacturer The manufacturer's name
will be entered in this
space.
2 Commercial Model The manufacturer's model
Number or S.T.E. number or special test
Sub-Assy, Number equipment sub-assy
number.,
3 Nomenclature The equipment name - (may
be abbreviated).
4 Commercial Serial Manufactarer's serial
Number or S.T.E. number of special test
Sub-Assy. Unit equipment sub-assy unit
Number number., In case of
personal tools, print
<, owner's name.
5 Cert/Cal Enter the Functional
Class Code in this space.
6 .Owner Code The Owner Code assigned
to the equipment.
(Reference section 9)
Numerical and Alpha
designation should both
be 1listed.
7 Property Number The property number of
the equipment.
REV. SYM. BOEINEG|N. p5-12620
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10

11

12

13

14

18

16

17

18

1.0 (Continued)

Entry No.

Title

Calibration
Document Section
Nunmber

Davit (or Area
Using)

Shop (Owner)
Class or Cycling
Period

Date

Valid to

Remarks

Time

Tech

Record Control

Special
Instructions

Description

Number that will identify
equipment documentation,

This space not used.

Organizational number of
shop owning equipment,

Number of days between
recycling dates.

Date repafir and/or
certification was
accomplished.

Recertification due date.

Any pertinent remarks
concerning calibration
or repair may be entered
in this block.

To be filled in by
technician showing time
expended for calibration
or repair.

The stamp of the technician
responsibie for specified
certification or repair.

The computer controlled
code used to locate a
record on the master
tape.

Enter this code in the

blank space to the right

of the card title (Certi-
fication and Repair Record).

Reason for cycle deviation
from Section 0.
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2.0 CERTIFICATION REQUEST - CLASS "B" EQUIPMENT

10

page 7,
Entry No. Title
1 Equipment
Nomenclature
2 Manufacturer
3 Model
4 Property Number

Serial Number

Submitted by

Approved by

Organization

Extension

Date

The Certification Request - Class "B" Equipment form,
2-4800~293, is used by the Calibration Organization to
obtain varying degrees of Calibration/Certification
from the Boeing Metrology Laboratory.

The certification request will be prepared for each
Class "B" secondary standard sent to Boeing Metrology
Lab for Calibration/Certification.

a) The following description of entries are cross-
referenced with the form illustration shown on

Description

The name of the equip-
ment.,

The manufacturer's name.

The model number of the
equipment.

The property number
assigned to the equipment
(SFC, BAC, NASA, etc.).

Serial number of equip-
ment.

Signature of person
preparing the form,

Signature of person
approving the form.
Supervisor or his
designee.

Budget number of unit
submitting the equipment,

Telephone "extension of
the laboratory submitting
the request,

Date the request was
initiated.
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2.0 (Continued)
Entry No. Title -Description

11 Certify this The required accuracy or
instrument to aoccuracies to whieh

accuraecy certification is required.

12 From to Specific parameters and

voltage, ranges for which certifi-
current, etc,) cation is required.
From to
“(frequency)
From to
(pressure-
vacuum)

13 Additional Additional certification
inatructions or requirements will be
information entered in this space

along with any special

information that will aid

the certifying technicians.
REV. SYM. _D SOEINE| No. D5-12620
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CERTIFICATION REQUEST = CLASS "B" EQUIPMENT

Equip. Nowen. (L) .Nf.r. -2 Model (3)
( q.;

Property ¢ " Serial # ( J‘)

Submitted by @ Approved by _ m Oun.l:t.@‘_:l.tc

Certify this imstrument to @ e (Accuracy)

From @ , A‘l‘_o ’ (Voltage, Current, etc.)

From To, . (Frequency)

From . : . To ‘ (Pressure « Vacuum)
. Other

Additional instructions er informetion: @

\ .
/

2-4800-293 . '

. .
\

.

- R
- . ' FIGURE .7-2 CERTIFICATION REQUEST -~ CLASS "B"

o M
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6 3.0 CLASS "B" STANDARD LOG SHEET

instrument history.

pages 11 and 12,

Entry No. Title

1l Page of

2 Manufacturer

3 Model

4 S/N (Optional)
S Date

[+}]

'r'rop. No.

7 Tﬁmpn
8 Humidity
9 Insp.

Class "B" Standard Log sheets shall be maintained
on file in the laboratory in order to maintain an

Nota: Class "B" Standard Log sheets will only be
| maintained on standards designated by MCL.

a) The following description of entries are cross-
referenced with the form illustration shown on

Description

These spaces will be
used to show the number
of pages used to record
the calibration,

The manufacturer's name
will be entered in this
space.

The manufacturer's model
or drawing number,

The serial number
assigned by the manu-
facturer:

The date the calibration
was started.,

The Boeing property or
identification number.

The laboratory temperature

at the start of the
calibration.

The laboratory humidity
at the beginning of the
calibration,

The signature of the
technician responsible
for the calibration will
be entered, in full, in
this space.
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(Continued)

Entry No. Title

10 " MTECP No.

11 Cycle

12 Rev.

‘13 Supv.

14 MTECP Sub. NOO

15 Req'd Value

16 Initial Meas'd
Value

Description

The measurement and test

squipment calibration
procedure no., or RDR no.
include revision symbol .
or effective date.

The present cycle of the
standard being calibrated.

This block will be used
to denote the defect
code of the instrument.
Enter the same defect in
this block that is
entered on the Cal/Cert
Record Card.

This bhlock will be signed
by the Measuremant Control
Lab. Supervisor to
indicate completion of

the log sheet and approval
by the Measurement Control
Laboratory.

The number of the sub-
section or paragraph of
the calibration procedure
which states the
particular requirements
recorded. -

The required value to be
obtained from the item
being calibrated.

The initial value
obtained from the item
being calibrated.
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3.0 (Continued)

Entry No.
17

18

19

Title

Final Meas'd

Value

Remarks

Standards Used
for Calibration

Description

The £inal value attained
after repair of adjust-
ment will be entered,

If the initial measured
value was within
tolerance and no adjust-
ment was made an "X" will
be made in this block.

Any pertinent remarks
concerning the calibration
may be entered either in
these blocks or on the
back of the log sheet.
State logic used in
designating item "risk-
defective.”

The complete make/model
identification and
validation date of the
Class "B" Measurement
Standards used to perform
the Calibration/Certifi-
cation will be entered

in this area of the log
sheet,
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PRECISION TOOL/INSTRUMENT CERTIFICATION/REPAIR TAQG

The Precision Tool/Instrument Certification/Repair
Tag, U3-4029-6000, may be used to identify items
during checking, repair or certification and to
provide a clalm check for the equipment owning
organization. An illustration of the Repair Tag
is shown on Page 14,

When the tag is used, the inspector or employee of
the organization receiving an item for check, repair,
and/or certification, shall be responsible for
assuring completion and accuracy of all entries.

The "TAG" will be attached to the item and the "CLAIM
STUB" given as a receipt to the individual who sub-
mitted the article. The person named on the "TAG"
and "CLAIM STUB" will be notified when the processing
is completed. The owning organization or person must
present the "CLAIM STUB" in exchange for return of
the article. If a person other than the owner submits
an item, the owner's name shall be recorded on the
face of the "TAG" and "CLAIN STUB", and that agent's
identification shall be recorded on the back of the
"TAG" in the space provided. If a person other than
the owner requests return of a processed item, that
person shall identify himself to the satisfaction of
the lead inspector or supervisor, and his identifi-
cation and signature shall be applied to the back of
the "TAG" in the space provided, in receipt for
return of the article. *
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b 5.0 LABORATORY TEST REPORT

The Laboratory Test Report, (S-630-70-22), is used to
report risk defective equipment, or to report cali-
bration data, when required.

A Laboratory Test Report is ini{ti{iated when an out-of-
tolerance condition, which qualified as a risk defect,
is found during calibration.

It is initiated primarily to report risk defects to
QRA Organization responsible for surveillance of the
area in which the equipment was used. They may then
investigate to determine if the equipment was used in
a critical test where the out-of-tolerance condition
may have resulted in erroneous measurements.

A Laboratory Test Report may be initiated to provide
error information, correction data, charts, tables,
etc,, when requested by the equipment user, or when
deemed necessary to convey calibration or measure-
ment data.,

a) The description of entries below is cross-
referenced with the form illustration shown

Q on Page 18.

Entry No. Title - Description

1 No. Enter the Measurement

1 Control Laboratory Report
(MCLR) number. This
number is obtained from
the MCLR Log Book. Each
Laboratory Report issued
must be assigned a

number, and pertinent data
entered in the log book.

2 Purpose Enter "Report Risk
Defective Equipment" or
"Report Calibration Data"
as applicable.

? 3 Model Blank
f 4 Date Enter Report Date.
REV. sYM. _P BOEING|NO. D5-12620
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5.0 (Continued)
Entry No. Title
5 To
6 Orgn.
7 Part No.
8 Subject
9 Source

Description

Risk Defective Equipment Reports
are addressed to the fead of the
Q&RA organization which provides
inspection surveillance of the
organization that submitted the
equipment for calibration.
Include the Mail Stop number,

Organization number of the
addressee.

Enter the complete NASA
Property Number. For drawing
controlled parts, enter the
part number and serial number
from the identification tag on
the unit.

For Risk Defective Reports:
Enter "Out-of-Tolerance
condition of" followed by the
manufacturer's name, model
number, and nomenclature of

the equipment. For Calibration
Data Reports: Enter a brief
description of the type of data
contained in the report
followed by the manufacturer,
model, and nomenclature of the
equipment.
Example: Correction Data for
Ainsworth Model 4254,
Class "S" Weight Set.

For Risk Defective Reports:
Enter "Submitted for Calibration
by" followed by the name and
organization number of the
individual submitting the item
for calibration, obtained from
the claim check tag. Include
the date submitted from the
claim check tag.
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10

11

12

13

14

b)

5.0 (Continued)

Entry No. Title

Reference

C.C. To

Prepared
By

Approved
By

Description

For Calibration Data Reports:

If ¥he persen submitting the
item fer esalibration is other
than the addressee in "5" above,
enter his name and organization
number. Otherwise, leave blank.

Enter the calibration procedure
document number and the
procedure number,

Enter the name, organization
number, and mail stop of anyone
to whom a carbon copy of this
report is being directed.

For Risk Defective Reports: Be
brief, but include all essential
details to completely identify
the specification which the
equipment failed to meet per the
referenced document entered in
10" above, and the error found
during the calibration. Also
include a brief statement in-
dicating the eorrective action
taken.

For Calibration Data Reports:
Indicate the specification, and
the nature of the data being
reported. Be clear so there is
no doubt as to how the data is
to be applied to the equipment
indications.

The typed copy of the report
will be initialed by the
originator after proof reading.

Signature of the Measurement
Control Supervisor.

Routing of copies will be as follows:

Original - to the addressee,
Yellow - to the carbon copy recipient, if required,

Pink - as above.

Goldenrod - to MCL file.
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| b 1.0 ERROR-RISK DETERMINATION AND CONTROL

This section outlines the method by which acceptable
error-risk levels for measurement and test equipment
are derived and maintained in the course of periodic
recalibration,

The primary purpose of this section is to provide the

means of adjusting measurement and test equipment
recertification cycles and certification tolerances.,

2.0 ACCEPTABLE EQUIPMENT

To be acceptable by Quality and Reliability Assurance
for use in the Launch Systems Branch, Measurement and
Test Equipment must provide measurement indications

ik within its specified accuracy 95% of the time. To

‘ attain this reliability level, recertification cycles
and certification tolerances will be adjusted.

3.0 ERROR-RISK CONTROL PLAN

L The error-risk control plan is based on a modified
i sequential sampling plan. The purpose of this is
not to eliminate risk defective equipment entirely,
. but to bring the error-risk rate to an acceptable

level using the longest recertification cycle
possible.

WHhere there are few calibrations to evaluate, the
bounds of the error-risk levels are quite wide, but
as the recorded cycles become more numerous the
calculated bounds approach 5% from both directions.
If the instruments' recertification cycles and
tolerance levels are adjusted tc keep the error-risk
level within these bounds, we approach the optimum;
the longest possible recertification cycle with a
95% confidence level,

Error-risk control will be effected by the following
means:

a) Semi-annual compilation of statistical data from
EDPM monthly summaries report; )

b) Assignment and adjustment of recertification
cycles;
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3.0 (Continued)

c¢) Retirement, surplus or scrap of obsolete equipment;

d) Assignment and adjustment of certification
tolerances.

4.0 RESPONSIBILITIES

| a) All Metrology Aides will:

1) Determine if risk defect condition exists
before making equipment calibration adjust-
ments;

2) Initiate formal report of risk defect

| condition, (Via Laboratory Report,

Section 7,0).

b) The Measurement Control Laboratory Supervisor or
his designee will:

1) Review and approve all risk defect which are
detected and assigned by mambers of his crewy
2) Assign the original recertification cycles for
measurement and test equipment on which cycles
0 have not been established;
3) Assign members to the Error-Risk Control
~ Committee.

¢) The Error-Risk Control Committee will:

1) Monitor, report and coordinate activities
pertaining to error-risk control;

2) Compile data and perform all necessary
quantitative analysis and investigations;

3) Make all required recertification cycle and
tolerance level adjustments;

4) 1Initiate revisions to this document.

5.0 PROCEDURE
when assigning recertification cycles and certification

tolerance levels to newly acquired makes and models of
equipment:

' The following factors will be taken into consideration

a) Complexity of equipment;

b) Comparison with similar equipment for which cycles
with acceptable error-risk levels already exist.
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5.1 CYCLE CHANGE

In cases where insufficient statistical data is
available, cycle change and certification tolerance
level requests from laboratory personnel will be taken
under consideration, Each request will be investigated
and changes made under the conditions as outlined above.

Determination of high or low error-risk levels, based
on the relationship between the number of risk defects
and the number of calibrations, will be made. The
cycle will be shortened and lengthened where necessary.

Note: Use cycle adjustment and determination charts,
at the end of this section for calculations.
Do not lengthen cycle more than 30 production
days at any one time.

a) For each make the model of equipment the monthly
summaries report will list:

1) The equipment nomenclature;

2) Number of calibrations;

3) Number of within tolerance calibrations;
(Defect one)

4) Number of out of tolerance calibrations;
(Defect two)

5) Number of risk defects; (Defect three)

6) The current recertification cycle.

Accumulation of statistical data pertaining to
cycle, adjustment for a particular make and model
of equipment will be restarted whenever the cycle
is adjusted. Previously collected data will be
retained for possible future investigation
information.

b) An investigation will be initiated to determine
causes whenever a particular make and model of
equipment shows a high error-risk level when on
the minimum recertification cycle. The investi-
gator may make use of the following means:

1) Statistical data included in the various
EDPM reports;
2) Consultation with Measurement Control personnel;
3) Investigation of usage, operating time, and
usage environment of the equipment;
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5.1

(Continued)

4) Implement recording of calibration measurement
results to identify areas of failure;

5) Evaluation of calibration procedures;

6) Consultation with engineering where necessary,

EQUIPMENT DISPOSAL RECOMMENDATIONS

Where an investigation shows an individual instrument
or all instruments of a particular make and model to
be obsolete or worn out, a recommendation will be
made to the owning organization that the equipment be
removed from circulation and/or considered for
retirement.
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FIGURE 8-1
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1.0 COonns ExPLANATION

’ The purpose of this section is to provide and define the
(:) {nfornation required for the Calibration/Certification
Record S-5l4~95-4 and the Certification and Repair Record
U3-4239-1000, L o

NOTE: For codes other than Ownership Codes refer to
Seation 10,

2.0 OWNERSKIP CODE DEFINITION

The ownership code is established by the Finance Departe
ment to provide equipment accountability. The code is
used to determine ownership in the case of identical
property numbers,

3.0 OWNERSHIP CODES
CODE PREFIX REMARKS OWNER
06 = . BCX (BACX) Less than $200 in value Boeing
10 BC (BAC) Capital items Boeing
11 . NASA Measurement Control U.S.Gov.
(M/C Numbers) _
12 NASA ‘ Mason Rust Co, U.S.Gov.
13 NASA Chrysler Corp. U.S.Gov.
14 NASA '~ Measurement Control U.S.Gov,
*) ~ (Capital)
15 NASA-X Measurement Control U.S.Gov,
(Expense)
53 ESTE Engineering Special U.S.Gov,
v Test Equipment .
71 ' Rental Vendor
73 Loan Vendor
76 _ Employee-Owned Equipment Private
99 GSE/MSE (No Property No.) U.SeGov.
3.1 ASSIGNMENT OF NEW OWNERSHIP CODES

Other ownership codes may be obtained by referring to
Document D2-20932-2,

4.0 FUNCTIONAL CLASS CODE

The functional class code (Section 10) is a six digit
numerical code indicating the function of measurement
and test equipment.

R

e
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